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@ Iffodular cable. 



@ An undercarpet cable (40) includes a plurality 
of iongitudinaily extending tnterloddng seg- 
ments (42-42). The segments are designed each 
to have an optical fiber (33) housed therein or 
when intertocked in an assembly to provide a 
longttudinally extending cavity for receiving an 
optical fiber. The assembly of segments Is cap- 
able of being routed along at least two paths 
which are nonmai to each other. Advan- 
tageously, longitudinsd relative motion between 
adjacent ones of the segments and between the 
optical fiber and the segntents is allowed. As a 
result, the cable may be routed in tortuous 
paths under a carpet to service worlcBtations as 
desired. 
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T^chnteal Field 

This invention relates to a modular catde. 

Backflfound of the Invention 

The protection of transmission media in t}ui!ding 
distribution systems isfenportant to the integrity of the 
transmission media* Such transmission media 
include, for example, optical fiber and coaxial cable. 
As is well known, coaxial cable include a center metal- 
lic conductor enclosed In a layer of dielectric material, 
a tubular outer metalik: conductor and a plastic jacket 
As also is wen known, copper transmisston media 
such as coaxial cable were the mainstay of the com- 
munications transmission mailcet until the 1980*8. 
During that decade, the use of optical fiber advanced 
at an Incredible pace, Optfcal fiber which offers grea- 
ter bandwkiths and provides greater immunity to elec> 
tromagnetic noise and Interference to ensure 
enor-firee transmission of information is destined to 
experience widespread use in premises distribution 
systems. 

^ Customers, users, and sales personnel share the 
concern of the possibiity oTdamaging installed fiber, 
especially where copper conductors and optical fiber 
are integrated in common transmission media sys- 
tems. For example, in data link applicatk>ns, fibeis are 
routed into data cabinets which house electronte 
equipment In most cases, it has been the practice to 
remove a protective outer sheath system from a bun- 
dle of fibers at or near the point of entry into the 
cabinet After connector plugs are installed on each 
fiber, they may be run alongskJe power, twisted pair, 
or coaxial cables, thereby ptadng them in a vulner- 
able environment Activities such as equipment 
change-out testing, and cable reanangements are 
noonaf occurrences. 

Also to be avoMed is damage to optk:al fibers 
which are routed under carpets from wiring closets to 
workstations. Undercarpet cables, whk:h transmit 
voice and data communk:atk>ns are being used 
increasingly today in buildings. These are needed to 
extend transnmisskHi medium service firom ceiling 
plenunr)s or risers to various locations on a building 
floor to iservfce office equipment ObvkHJsly, drops 
from an overhead plenum could be made directly at 
points where connections must be made, but such 
drops are unsightly. Hence, from an aesthetic point of 
view, ft becomes important to be able to provide 
cables which may be routed under an ofTice carpet 
Buffered optical fibers have been used in such 
environments. A buffered optk:al fiber is a coated opti- 
cal fiber which includes an additional plastk: cover, 
the material of which generally has been polyvinyl 
chloride (PVC). However, In these kinds of environ- 
ments, there has developed a feeling of insecurity 



sunrounds the optical fiber. 

Another concern which has developed is the com- 
paratively high cost invoh^ed in providing post-con- 
stroction undercarpet cables to off-wall woricstatlons 

5 within buildings. Although the cost for undercarpet 
cable may be higher than costs for conventional 
cables which are installed undercarpet, the Instal- 
lation costs for the latter bring the total Installed cost 
to be higher than the former. Also, cables specially 

10 designed for undercarpet use are ideal for campus 
type environments and for renovations. 

Requirements for a cable that can be used under 
carpet are somewhat stringent Of course, the cable 
must include provisions for protecting mechanically 

15 the transmission media included therein. This is par- 
ticulaiiy important when the transmission media Is 
optical fiber. Also, the layout of undercarpet cable on 
any given building fioor may involve tortuous routes 
wherein the cable must assume a curved configu- 

20 ration. Any solution cable must be suitable for the 
inclusion of optical fiber as well as copper media. Opti- 
cal fiber which is relatively fragile must be protected 
firom abuse either in tfie gross sense which, for 
example, involves macrobending or in the minute 

25 sense of microbends. Further of importance is the 
ability to customize in the field cables for such uses. 
This capability would expedite installations and add a 
new dimension to undercarpet conununications wir- 
ing systems. 

30 Desirably, cables which may be suitable for use 
under carpets also should be capable of being used 
in adjacent cabinetry^ for example. Therein, cables 
may be needed to extend service from incoming lines 
to outgoing lines which extend under a carpet 

35 One way used to route electrical conductors is by 
tiie use of a copper ribbon cable which has a plurality 
of spaced parallel electrical conductors disposed 
wittiin a thin, flexible layer of insulation and whteh is 
disposed under carpeting in, for example, office 

40 areas. A change In direction in such a hat cable is 
achieved by sharply folding ttie cable upon itself so 
tiiat stacked layere of the cable result at tiie bend. 
Altiiough such a mettiod of changing direction can be 
used witti a ribbon cable having spaced copper wires 

45 which can undergo a 90 or 180 degree bend, ttiis 
niethod of changing direction is not suitable for a 
caUe assembly which includes optical fiber or coaxial 
cable. Sharp bending of optical fiber will result m light 
attenuation and sharp folding of optical fiber wOl cause 

50 breaks. Folding of a coaxial cable will mechank:ally 
damage tiie shield, displace ttie dielectric between 
ttie inner and outer conductors, and cause a change 
in ttie impedance characteristics of Hie cable. Also, 
folding of a cable doubles Its tfiickness, which could 

55 make tiie presence of ttie cable under carpeting more 
noticeable. Of coursot bending of a flat cable in tiie 
plane of ttie cable results In no appreciable increase 
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not capable of being bent in the flat plane of the cable 
without curling unless the copper media therein can 
move independently of the ribbon material. 

Other approaches include the use of preformed, 
hat conduit lengths which are connected together in 5 
a longitudinal direction to form a track. Each segment 
contains grooves into which optical fiber nnay be 
placed. Systems such as these appear to be used 
mainly for permanent installations, inasmuch as any 
reanrangement would be difficult and labor Intensive. io 
Another approach is to use fully sheathed flat under- 
carpet fiber cables, which also can be installed in a 
post-construction environment These are ideal for 
straight line runs; however, any change in direction 
may require the cutting away of portions of the sheath is 
and the addltk>n of hardware to achieve bends and 
hjms. Still another alternative is to cut channels into 
a floor and to install conduit, a very costly choice. 

One recently proposed coaxial cable assembly 
for use under carpeting includes a jacket of polyvinyl 20 
chloride (PVC) having a central portbn, which holds 
a small coaxial cable, and side portk)ns each having 
a stress-bearing plastk: member. The stress-bearing 
members, which are relatively inelastic, are indepen- 
dently longitudinally movable in the Jacket Bending of 2s 
the cable assembly caused the member at the inside 
of the bend to extend beyond the Jacket while the 
member at the outside of the bend is drawn inside the 
Jacket 

A cable of U. S. Patent 4,665,280 provkles a fbct- 30 
ure which provkles both support and protection for 
ebngated members of an undercarpet cable through- 
out the length of a turn. The fbcture Is a fomned rigid 
member defining at least two tracks between an inlet 
and an outlet spaced apart in a plane and angulariy 3S 
offset with respect to each other. One of the tracks 
defines an arcuate path. Each subsequent track -is 
spaced radially inwardly frm the arcuate track and 
defines a curvilinear path of equal length to the length 
of the arcuate outer path. 40 

Some cables whfch have been used for undercar- 
pet situations for transmitting light or power have 
included a pair of sloped surface flange portions on 
the marginal sides of a central web which holds one 
or wore optical fibers, strengthening members and/or 4S 
electrical conductors. A typical example of such cable 
can be found in U.S. Patent No. 4,419,538. See also 
U.S. patent 4,801 ,764. In bending this type of cable, 
the Inner sloped flange must be compressed whOe the 
outer sloped flange Is stretched and the elongated so 
members are relatively longihjdinally displaced. It 
should be appreciated that the bending of a flat object 
in the plane of the object Is not an easy task. 

A cable assembly disclosed in European Patent 
Application 0 259 051 includes at least one resilient 55 
buffer tubB and at least one optical conductor inside 
the tube and movable therein. At least one strength 
member and a plastic jacket formed al>out the tube 



and the strength niember are Included in tt)e assenv 
bly. The Jacket may have substantially fiat, parallel top 
and bottom surfaces with the tube and strength mem- 
ber being disposed in the Jacket substantially mklway 
between these surfaces. The tube and the strength 
member are spaced and their respective axes are 
positk>ned In a plane which Is generally parallel to the 
bottom surface. Also disclosed Is a generally flat fiber 
optic cable assembly manufactured with a right angle 
turn section. 

The prior art also includes an undercarpet cable 
which has a so-caDed zip design which allows break- 
out of a duplex fiber optic center subcable portion of 
the cable. There may be other alternatives, but those 
described hereinbefore are the most prevalent and 
illustrate some of ttie problems associated with cur- 
rent offerings of undercarpet fiber cable. 

What is sought after is an undercarpet cable 
which accommodates one or more transmission 
media. The sought after cable desirably is ttiin and 
relatively flat and limits bending in ttie plane of ttie 
cable assembly so at tfie transmission media will 
function properiy and will be protected from mechani- 
cal damage. The cable should Include provbbns for 
facilitating breakout of portions of the tran8m!s8k>n 
media from remaining portions. Also, the desk-ed 
cabUe should the unobtrush^e when instaBed under 
carpeting and should the capable of supporting nor- 
mal loads without functional or mechanical damage to 
tiie transmission media. Furttiernxsre, tiie cable 
should the reliable in use, have tong service life, be 
lightweight and the relatively easy and economical to 
manufacture. 

What is needed and what seemingly is not yel 
available In the prior art is an undercarpet cable sys- 
tem whk:h is robust and which is easily routed in 
expected pattis witiiin an oftice. The sought-after 
cable would be one which desirably may be custom 
fitted to particular fiber sizes depending, for example, 
on tiie number of workstations to be serviced by tiie 
cable. 

Summary of the invention 

The foregoing problems of the prior art iiave t>een 
solved by the modular cables of tills invention. Acabie 
comprises an assembly of a plurality of longitudinally 
extending segments which are made of a plastic ma- 
terial wttii adjacent ones ct the segments being inter- 
locked in a manner which allows relative longRudbial 
nK>vement between thenu The assembly is capable of 
being routed along at least two pattis which are nor- 
mal to each ottier. Also included is at least one trans- 
mission medium such as an optical fiber which 
extends coextensively longitudinally witfi ttie seg- 
ments and disposed wShin an outer periphery of acQa- 
cent segments at least when the adjacent segments 
are interiocked together. Advantageously, the at least 
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one transmission medium is capable of movement 
independently of the segments. 

A cable of this Invention also may indude a 
plurafily of segments which may be assembled in the 
field with each segment including a transmission 5 
medium extending longttudbially therewith. Of course, 
the segments may be preassembled in thefectory and 
shipped in accordance with customer orders. An opti- 
cal fiber, for example, may be Included in each seg- 
ment as the segment is manufectured such as by io 
extnjsion. 

Brief Description of the Drawing 

FIG. 1 is an end elevatlonal view of a modular 
cable of this invention; 

RG. 2 is a plan view of a layout for optical fiber 
cable under a carpet on a building floor; 
FIGS 3, 4, and 5 depict portions of adjacent seg- 
ments of a cable of this invention during assembly 
thereof 

FIG. 6 is a plan view of a cable of this invention 
routed in an arcuate path; 
FIG. 7 is an end elevatlonal view of an altemath^ 
embodiment of this invention; 
FIG. 8 is an end elevatlonal view of a preferred 
embodbnent of the Invention; 
RG. 9 is an end view of an altematlve embodi- 
ment of the cable of FIG 8; 
RG. 1 0 is a perspective view of a cabinet In which 
cables of this invention may t>e used; and 
FIG* 11 is a perspective view of a cable of this 
invention in transition from a wall to a floor. 

Detailed Description 

Refemng now to RG. 1, there is shown a one 
embodiment of a modular cable of this invention which 
inchides one or more optical fibers 33-33. As can be 
seen in that figure, a nx>duiar cable 40 includes a 40 
plurality of segments 42-42. Each segment 42 
includes a body portion 43 having two spaced 
grooves 44-44 opening to a surface 46 thereof. From 
an opposite side of the body portion 43 project two 
spaced ribs or rails 48-48. Formed between the two 45 
raOs is a cavity or channel 49. Each of the rails 48-48 
is adapted to be received in one ofthe grooves 44^. 
Further, each of the segments Is made of a plastic ma- 
terial such as polyvinyl chtoride (PVC), for example. 
The cable 40 is ideally suited for use under a carpet so 
to provide service to workstations disposed about a 
floor 50 (see RG. 2). 

The above-described structure facOitates the 
assembly of the cable 40 by interiocldng two or more 
of the segments 42-42. During the assembly of a 55 
plurafity of the segn)ents, at least one optical fiber 33 
is caused to be disposed in the channel 49 of one of 



be snap-locked to the other segment, the liber 33 or 
fibers becomes enclosed between the body portion of 
the one segment and the body portion of the other 
segment The optical fber 33 which is caused to be 
disposed within a longitudinally extendiiig cavity for- 
med between the two adjacent segments may be a 
coated optical fiber or each may be a buffered optical 
fiber which is a coated optical fiber enclosed with a 
relatively thick layer of PVC and having an outer 
diameter of 0.089 cm. Then the one segment is 
juxtaposed to another segment and the rails of the 
one segment caused to be Inserted Into the grooves 
of the other segment 

During the assembly process, as can be seen In 
FIGS. 3-5, some defonnation occurs in the segments. 
However, these deformations are temporary and the 
stresses are well within those permitted of the materal 
of which the segments are made. The dimensions of 
the rails and of the grooves are such that the rails 
snap-lock into the grooves. As can best be seen In 
FIG. 3, each of the grooves 44-44 is partially circularly 
shaped with an entrance thereto including opposed 
radhjsed lips 51-51. The configuration may be such 
that if the diameter of the partially circular portion is 
0.5 m, m being a unit of measurement, the clearance 
between the lips is about 0.25 m and the diameter of 
each rail is 0.44 m, for example. As a result of these 
configurations, the rails 48-48 must defomn elastically 
as they are moved past the lips 51-51 (see FIG. 4). 
After the rails 4&48 have become disposed In the 
grooves 44-44, the Hps 51-51 return to their original 
configuration and lock in about a neck portion 53 
which connects each raa to the center body portion of 
the segment 42 (see FIG. 5). 

It should be realized that after initial portions of 
the raOs 4fr48 of one segment have been success* 
fully Inserted into the channel fonmed between the 
side anms of another segment, further assembly of the 
two Is relatively simple. This is accomplished by a 
craftsperson sikling two fingers along 0)e segments 
and applying su&abie pressure between the twa 
Upon the application of suitable forces, they may be 
dbassembled from each other. 

it should be observed from RG. 1, that upon 
assembly of the two segments, the optical fiber 33 dis- 
posed in the channel 49 of the one segment is con- 
tained between the body portion 43 of the one 
segment and the surface 46 of the other segment 
Further, the optical fiber is disposed loosely therein so 
that relative movement between adjacent segments 
does not impart undue stresses to tlie fiber. 

Advantageously, during bending in a plane paral- 
lel to a floor, relative tongitudinal nx>vement is pennit- 
ted between two adjacent segments while the 
interlock between the hvo is preserved (see FIG. 6). 
This freedom of movement provides the needed 
flexibility for bending interiocked segments in a plane 
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52*52 or other surface along which the cable 40 is 
routed (see FIG. 2). In order to make a bend in the 
plane of the cable as Is shown In RO. 6, a correct 
length segment may be used for the outer portion of 
the curve. Other segments of the cable assembly may 5 
be severed to cause the ends of the segments at each 
end of the turn to be coplanar. 

Another feature of the Inventive cable 40 is the 
capability of customizing the cable to suR office 
needs. The cable 40 comprises a plurality of interiock- 
ing segments. Any reasonable number of the seg- 
ments 42-42 may be assembled together (see RG. 6) 
to provide a cable 40 depending, for example, on the 
number of workstations which must be served. 

Should it become necessary to access one or 
more of the optical fibers, the cable 40 may be disas- 
sembled. This is accomplished by applying forces at 
one end of the cable to separate a group of segments 
42-42 from adjacent segments. Afterwards, forces are 
applied to peel back the group of segments 42-42 
from the remaining ones. Under the application of suit- 
able forces, the outwardly directed portions of the raHs 
of one segment becomes disassociated from the 
inwardly directed portions of the grooves 44-44 of the 
adjacent segment 

When the cable 40 is iised in a door layout as is 
shown in FIG. 2, an optical fiber 33 Is not included in 
each channel 49. For each group of segments 42-42 
which are separated from the cable assembly 40 and 
routed to a workstation, that segnr^nt of the group 
having an exposed channel 49, such as the left hand 
one in RG. 1, is not provided witti an optical fiber 33. 
Hence, when the layout Is planned, some of the seg- 
ments, which may be interkuty disposed in the initial 
cable assembly but which are desthed to become 35 
outer segments of separated groups are not provMed 
with fibers. 

Another embodiment of this inventton is depicted 
in FIG. 7. A modular cable 60 includes a plurality of 
segments 62-62 each of which includes a body per- 40 
tlon 63 and a longitudinal rail 64 extending lirom one 
surface 66 thereof. Opening to a surfece 68 which is 
opposite to the surface 64 is a groove 71 having 
opposed lips 73-73 at an entrance thereto. 

The ran 64 and the groove 71 are formed such 45 
that the raQ of one segment is adapted to be received 
in a groove of another segment which is juxtaposed 
adjacent to the one segment The juxtaposition is 
such that the surface 66 of the one segment is adja- 
cent to the surface 68 of the other segment Further, 50 
in order to cause the rafl of one segment to be 
received in the groove 71 of another segment, the raQ 
defonns elastk:ally the opposing lips 73-73 as the rail 
is moved into the groove. After the rail has been 
nrtoved past the opposing lips 73-73 of a groove, the 55 
lips return to their original configuratton and snap-lock 
behind the rait to hold the rail within the groove. 

Also, as can be seen in FIG. 7, the rail 64 which 



is received in a groove 71 of another segment Is 
limited to the extentof its movement within the groove. 
Inasmuch as the distance by which the rail extends 
from the surface 66 Is much less than the depth of the 
groove 71 from the surface 68, the movement of the 
rail in the groove is discontinued when the surfiace 66 
from which the ran extends engages the surface 68 to 
which the groove opens. 

As a result of thb control over the depth to which 
a raO is received In a groove 71 , there is sufficient dis- 
tance within the groove from the raii received thersin 
to an invert 75 of the groove to ftidlitate the receipt <rf 
an optical fiber therein. Hence, as a resuK. the optical 
fiber which becomes disposed within the groove is 
free to move independently of the segments which 
form the groove and its cover. 

In order to complete the cable of FIG. 7 for under- 
carpet use, outer segments 62-62 of each assembly 
are provided with side portions 80 and 85. Each side 
portion 80 is wedge shaped and for the assembly of 
FIG. 7, a surface 81 whk:h is nonnnal to a surface 82 
which is to t>e supported by a floor 83 includes a lon- 
gitudinally extending rail 84. The rait 84 is adapted to 
be received In a groove 71 of a segment 62. On an 
opposite side of the segment 62, a skle portion 85 is 
provided and indudes a longitudinally exteruJing 
groove 86. The groove 86 of the skle portion 85 is 
adapted to receive a longitudinally extending raS 64 of 
an outer one of these segments. What should be 
apparent is that each of the side porttons may move 
independently of the segment to which It attaches. As 
a result, the segment or segments may be united in 
an arcuate path whereupon the skle porttons as 
indeed other segments of a mulfl-segment cable 
move slidably with respect to an adjacent portton of 
the cable assembly. Also, the sMe portions 80 and 85 
function to distribute forces that are imparted to the 
segments 62-62 and to relieve the otherwise abrupt 
drop-off of the end segments of the modular cable 60. 
Although the tapered side porttons have been des- 
cribed with respect to FIG. 7, HshouM bedearthatthe 
cable 40 of RG. 1 also could be provkied with them. 

A preferred embodinrwnt of the invention Is depto- 
ted in RG. 8. A cable assembly 90 IndtKles one or 
more segments 92-92 and two side portions 93 and 
94. Each of the segments 92-92 indudes a body por- 
tion 96 having opposed surfaces 97 and 98. Project- 
ing from the surface 97 is a longitudinally extending 
rafl 99 having a somewhat circularly shaped head 101 
and a stem 102 connecting the head to 0ie main body 
portion of the segment The rail 99 Is adapted to be 
received in a groove 103 which opens to a surface 98 
of anothersegmentto be assembled wRh the one seg- 
ment Of course, the rail 99 of an outer one of the seg- 
ments of an assembly is adapted to be received in a 
groove 104 of a skfe portkm 94. The other outer one 
of the segments of an assembly indudes an outwardly 
facing groove 103 whk:h is adapted to receive a ran 
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1 06 of the other side portion 93. A surface 107 of the 
aide portion 93 ebuta the aurftice 98 of a segment 92 
to which It is assembied. 

In this embodinrtent, the optical fibers 33-33 are 
canned within the body portion. To this end, the body 5 
portion is provided with at least one and preferably 
two longitudinally extending bores 105-105. Each of 
the bores 105*1 05 has a cross-sectional configuration 
which is generally circular and which is larger than 
that of the largest coated, buffered optical fiber to be to 
received therein. As before in the other embodlnients, 
each oversize bore 105 allows the fiber therein to 
move independently when the cable assembly is sub- 
jected to bending and/or twisting. 

As is seen in FIG. 8, the bores 105-105 are dis- is 
posed to each side of the groove 103. As a result, 
each bore 105 is surrounded by more plastic material 
and the resultant segment has more mechanical 
strength than a segment 1 08 (see FIG. 9) in which one 
bore 1 09 is fomed in alignment with a single rail 1 1 1 20 
and aligned groove 113. 

It should be apparent that each segment 92 could 
be fomied with two rails and two grooves as is the seg- 
ment 42 of FIG. 1. Such a modification provides more 
mechanical strength for the assembly of a plurality of 25 
segments. 

The optical fiber which is disposed within the seg- 
ment 92 of FIG. 8 may be positioned therein during 
manufacture of the segment As a segment 92 is ext- 
ruded, for example, an optical fiber 33 may be fed 30 
through a core tube (not shown) of an extruder. 

It win be recalled that cables 40-40 do not have 
an optical fiber 33 in each channel 49 because one of 
the segments 42-42 of each separated group in a 
breakout has an uncovered channel along one side. 35 
Unlike the cable 40, the cable assembly 90 is such ' 
that each segment may be provided with optical fiber 
inasmuch as the fiber is totally enclosed within the 
body portion thereof and not exposed in an uncovered 
groove during breakout 40 

The cables of this invention also nnay be used to 
protect optical fibers which are routed in cabinets (see 
FIG. 10). For example, an optical fiber cable 120 may 
enter a cabinet 122. InsMe the cabinet 122, sheath 
components of the cable 120 are removed and optical 45 
fibers are routed to desired platforms 124-124 and to 
equipment 125 disposed on these platforms. 

Advantageously, the cable 120 may include a 
sub-cable 126 such as the cable 90 descn'bed herein- 
before. At each level, one or more segments 92-92 so 
may be dissassembled front the sut>-cable 126 and 
routed to a desired locatton on the platform. At that 
location, the segment is removed to expose the opti- 
cal fiber carried therein to allow connection of the opt^ 
cal fiber to ttie desired equipment 55 

Viewing again FIG. 2, there is shown a cable of 
this inventfon such as the cable 40, for example, as it 



the floor 50. As can be seen in FIG. 1 1 , the cable may 
be caused to assume a 90 " turn in the plane of the 
cable such in a transition from a wall to a floor by 
imparting a twist to one portion of that length of the 
cable which undergoes the transition. A twist of 180^ 
and a bend of 90^ upwards permits the assembly to 
rise from the floor to the wall. Because the fibers are 
loosely captured witiiin the assembly, relative move- 
ment between the fibers and the segments of the 
assembly can occur. In FIG. 1 1 , the twist in the cable 
is exaggerated for purposes of clarity. In use, the cur- 
ved portion is much closer to an Intersection 135 of a 
plane of the wall 131 and ttie floor 50 than is shown. 

The cable assembly of this invention is charac- 
terized by having what is refenred to as breakout 
flexibility. As a cable assembly is routed along a path 
on an office floor, for example, transmission media 
may be routed to desired workstations simply by 
separating the desired segments from the assembly. 
The segments remaining in ttie assembly are con- 
tinued past the desired workstation toward anottier 
workstation whereat another breakout Is perfonmed. 

This breakout principle also may be used to 
advantage to allow tfie cables of this invention to be 
used as a riser cable. At desired floors, one or ones 
of the segments of ttie cable assembly is separated 
from ttie assembly and routed to equipment on the 
desired floor. The remaining assembly is continued 
along the riser shaft to other floors. 

It is to be understood fliat the above-described 
arrangements are simply illustrative of the inventba 
Other arrangenments may be devised by those skilled 
in ttie art which will embody the principles of ttie inven- 
tion and fan wittiln the spirit and scope ttiereof. 



Claims 

1. A modular cable, said modular cable being 
characterized by an assembly of a plurality of lon- 
gitudinally extending segments which are made 
of a plastic material wiUi adjacent ones of saM 
segments being interiocked in a manner which 
allows relative longitudinal movement between 
adjacent ones of the segmer^ saM assembly 
being capable of being routed along at least two 
pattis which are nomial to each other, and 

at least one transmission medium whteh 
extends coextensrvely longitudinally witti sakl 
segments and which is disposed wittiin an outer 
periphery of adjacent segments at least when 
said adjacent segments are interiocked together, 
saM at least one transmission medium being cap- 
able of movement independenfly of said seg- 
ments. 

2. The cable of dalm 1 , wherein each of said seq- 
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longitudinally extending rails having a longitudi- 
nally extending cavity disposed therebetween 
and a pair of grooves, said cable being assenv 
bted by causing the rafls of one of said segments 
to be received in the grooves of an adjacent seg- s 
men! with said cavity of said one segment being 
enclosed by a portion of said adjacent segment 
disposed between the grooves of said adjacent 
segment wherein each of said rails includes a 
partially circular head portion which is connected io 
by a stem portion to said body portion of said seg- 
ment, and wherein each of said grooves includes 
an entrance portion defined by a pair of opposing 
lips and wherein when a rail of one segment is 
received in a groove of another segment, the lips is 
of said other segment are defonmed elastically as 
the rail of the one segment is nrK>ved therepasL 

3. The cable of daim 1 , wherein each said segment 
includes a pair of longitudinally extending 20 
grooves which open to one surface thereof and 
which also include a pair of spaced, rails project- 

ing from an opposite surface thereof, each of said 
raBs of one segment bebig adapted to be received 
in one of the grooves of another segment which 25 
is to be assembled to said one segn>ent 

4. The cable of claim 3, wherein said rails are for- 
med to provide a longitudinal extending cavity 
therebetween, said cavity being such that when a 30 
segment is assembled to another such segment, 
said cavity of one becomes covered by the one 
surface of the other, the covered cavity having 
received therein an optical fiber, and wherein 
each of said rails of one segment is adapted to 35 
snap-lock into a groove of another segment adap- 
ted to become assembled to said one segment 

5. The cable of daim 1* wherein each of said seg- 
ments indudes a longitudinally extending cavity 40 
which opens to one surface thereof and a longitu- 
dinaOy extending raB which projects from an 
opposite surface thereof, said cavity having 
opposed tips at an entrance thereof, said lips 
being deformable to allow the raO of another seg- 45 
ment to be moved therepast and become dis- 
posed in said cavity, wherein said cavity has a 
depth as measured inwardly from said one sur- 
face which is greater than the sum of the outer 
diameter of a transmission medium to be received so 
therein and the distance as measured from said 

one surface by which a rail extends into said 
cavity when two of said segments become Inter- 
locked together, and wherein each said segment 
indudes a longitudinal extending passageway 55 
having a coated optical fiber disposed therein, the 
passageway having a transverse cross section 
which is larger than that of the coated optical fiber 



received therein to allow relative movement be- 
tween said optical fiber and said segment, said 
passageway, rail and cavity being aligned along 
an axis. 

6. The cable of daon 5, wherein each said segment 
includes two longitudinally extending passage- 
ways having a coated optical fiber disposed the- 
rein, each passageway having a transverse cross 
section which Is larger than that of the coated opti- 
cal fiber disposed therein to allow relath^e move- 
ment between the opfical fiber and said segment, 
each said passageway being disposed between 
an axis which extends through said rail and said 
cavity and an outersurfiace of sakl segment which 
is normal to said one surface to which said cavity 
opens. 

7. The cable of daim 5, which indudes parallel sur- 
faces which are normal to each said surface from 
which a rail extends, said caUe being capable of 
being routed along a first supporting surface and 
along a second supporting surface whk^h is nor- 
mal to said first supporting surface with one par- 
allel surface of said cable engaging said first 
supporting surface and with the other parallel sur- 
face being adjacent saM second supporting sur- 
face. 

8. The cable of daim 1 , wherein said cable indudes 
two outer portions each of which is adapted to 
become assembled to an adjacent one of said 
segments having parallel top and t>ottom sides, 
each said outer portton being tapered from a 
height equal to that of an adjjacent segment to a 
plane extending atong a bottom side of said adja- 
cent segment 

9. An endosing stnicture for a transmisston 
medium, said stnjchire Induding: 

a first longitudinally extending segment 
which is made of a plastic material; and 

a second tongitudinally extending seg- 
ment which is made of a plastic material and 
which is capable of being interiocked with and 
subsequently separated from sakl first segment, 
said first and second segments induding at least 
one cooperating rail and groove whfch cause sakl 
segments to become interlocked together In a 
manner whk:h allows relative kmgitudinal move- 
ment therebetween, said segments providing at 
least one longitudinally extending cavity for hous- 
ing an optical fiber in such a manner that relathre 
longitudinal movement between saM segments 
and said optical fiber can occur. 

10. The structure of claim 9, wherein each said seg- 
ment indudes a longitudinally extending rail pro- 
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Jecting from one surface thereof and a longitucfi- 
naOy extencHng groove opening to an opposite 
surface thereof, the raO of one segment adapted 
to be received In the groove of an adjacent seg- 
ment when two segnients are assembled s 
together, wherein a longltudtnaify extending 
cavity fs formed between two rails which project 
from said one surface of each segment and s 
adapted to receive an optical fiber therein, the 
cavity of one segment being covered by a portion 10 
of said opposite surface between two grooves of 
an adjacent segment when the two segments are 
assembled together. 

11. The stixjcture of claim 10, wherein each said seg- 15 
ment includes a body portion having a longitudi- 
nally extending passageway formed therein for 
housing an optical fiber, the transverse cross sec- 
tion of said passageway being larger than that of 
the optical fit>er housed therein. 20 
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FIG. 6 
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FIG. 9 
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